In our recent studies (KAWAMURA and YAMAMOTO, 1978 ; KAWAMURA et al., 1982; MATSUO et al., 1980b MATSUO et al., , 1981 YAMAMOTO and KAWAMURA, 1977a, b), the reflex activities of the preganglionic parasympathetic fibers (axons of the salivatory neurons) innervating the submandibular gland were recorded in rabbits, and some response characteristics of these neurons were evaluated. However, the nature of central synaptic linkages between afferent inputs and salivatory neuronal outputs has not yet been properly determined.
In our recent studies (KAWAMURA and YAMAMOTO, 1978 ; KAWAMURA et al., 1982; MATSUO et al., 1980b MATSUO et al., , 1981 YAMAMOTO and KAWAMURA, 1977a, b) , the reflex activities of the preganglionic parasympathetic fibers (axons of the salivatory neurons) innervating the submandibular gland were recorded in rabbits, and some response characteristics of these neurons were evaluated. However, the nature of central synaptic linkages between afferent inputs and salivatory neuronal outputs has not yet been properly determined.
Gustatory stimuli elicited neural responses in the preganglionic parasympathetic fibers with long latencies (KAWAMURA and YAMAMOTO, 1978; YAMAMOTO and KAWAMURA, 1977a, b) , the reflex salivation being very susceptible to systemic anesthesia (ROBBINS, 1935) . These findings suggest that a polysynaptic rather than monosynaptic linkage exists between the first order sensory nucleus and the salivatory nucleus in the brainstem. On the other hand, neuronanatomical studies (NORGREN, 1976 (NORGREN, , 1978 NORGREN and CONTRERAS, 1979) suggest the possibility of a mono-or di-synaptic arc underlying the gustatory-salivary reflexes.
Therefore, in the present study, neuronal activities of the salivatory neurons and the spinal trigeminal sensory nuclei induced by electrical stimulation of the oral region were recorded to elucidate the nature of the salivary reflex arc.
Sixteen rabbits (2.0-3.6 kg body weight) of either sex were used. velocity of preganglionic fibers ranged from 2.3 to 11.3 m/sec . These values correspond well to the conduction rates of 4-11 m/sec measured in the preganglionic parasympathetic fibers innervating the submandibular gland in dogs (IRIUCHIJIMA and ZOTTERMAN, 1961) .
In the next step, we estimated the conduction time in the brain by subtracting the latency of sensory responses in the trigeminal sensory nucleus from the latency of orthodromic responses of salivatory neurons. It is suggested that the subnucleus caudalis of the spinal trigeminal nucleus plays an important role in reflex salivation, since the volume of salivation induced by stimulation of the trigeminal region was largely diminished after tractotomy at the level of the obex (KAWAMURA and YAMAMOTO, 1977) . Therefore, potentials evoked in response to electrical stimulation of the infraorbital nerve were recorded from the subnucleus caudalis with a silver ball electrode (0.5 mm in diameter) placed on the surface of the medulla at the level of obex. An example of such evoked potentials is shown in Fig. 1-C , where each recording shows a 50-averaged potential consisting of 3 components ; F, S, and TSP, as indicated in the figure. Since F and S components followed repetitive shocks at frequencies over 100 Hz, F and S components may reflect incoming afferent inputs via fast conducting fibers and slowly conducting fibers, respectively. The following third component (TSP) indicates transsynaptic potentials, because the magnitude of this component decreased greatly at frequencies over 50 Hz, as shown in the figure. The mean latencies of the onsets of F and S components obtained in 4 experiments were 1.3 and 2.9 msec, respectively. By subtracting these mean values from the mean latency (7.7 msec) of orthodromic responses of salivatory neurons, the mean time of conduction taken in the brain was found to range from 4.8 to 6.4 msec. These values may imply that oligosynaptic, rather than monosynaptic, connections exist between the trigeminal sensory nuclei and the salivatory neurons. This possibility may be supported , at least in part, by the following previous observations; 1) The optimum frequency of electrical stimulation applied to the oral-facial region is as low as 10-20 Hz for inducing the most dominant impulse discharges in the preganglionic parasympathetic fibers (KAWAMURA et al., 1982; MATSUO et al., 1980b MATSUO et al., , 1981 and 2) about one-third of the preganglionic fibers showed decreases in their spontaneous firing rates following repetitive electrical stimulation of the trigeminal region (KAWAMURA et al., 1982) , indicating the existence of inhibitory interneurons.
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